Each December, the American Journal of Sports Medicine pauses to draw attention to the women and men who contribute their time, expertise, and intellect by serving as peer reviewers for the hundreds of manuscripts submitted during the course of the year. As I frequently remind these individuals, they are truly the face and voice of AJSM. Privately, their analytical comments constitute the response of AJSM to the earnest researchers who annually apply to have their efforts published in its pages. Publically, their suggestions help refine each finished work. While the essence of a paper is the creation of the authors, the reviewers' input is often reflected in its detailed brushstrokes or underlying compositional balance.
Although peer review has been an important element of scientific publishing for over 2 centuries, it remains a focus of intellectual discussion and inquiry. Even one of its most vehement critics states that peer review ''is likely to remain central to science and journals because there is no obvious alternative, and scientists and editors have a continuing belief in peer review.'' 14 A 2008 Cochrane review bemoaned the quality of most existing studies on the peer review process and called for a large, well-funded program of research on its effects. 6 Within the medical and scientific communities, debate continues as to the precise form peer review should take. One prominent area of contention is the subject of blinding. The most common model seems to be the single-blinded review, 19 in which the reviewers' identities are withheld from the authors but the reviewers are aware who wrote the paper they are evaluating. This system has been criticized for having the potential for bias because work originating from certain authors, institutions, or geographic regions may be treated more or less critically.
Double-blinded review, in which the identity of the authors is also masked during the review process, has been popularly endorsed in author surveys 19 and is the method employed at AJSM. While we firmly believe that this system makes for a more level playing field for all authors, we recognize that it does have limitations. Papers that draw heavily on the authors' previous research may be difficult to mask effectively 7, 10, 19 while still giving the reviewers the information they need to evaluate the current study thoroughly. Much can be done with careful attention to the manner in which earlier work is referenced in a paper, although some authors may intentionally make their identity easier to discern if they feel their reputation will garner better treatment from reviewers. AJSM further supplements the double-blind review process by allowing authors to exclude specific reviewers from consideration and nominate others.
Open review is a third option that has been adopted by a few journals. Although this design has a number of possible incarnations, its essence is that both authors and reviewers are aware of the other's identity. In some variants of open review, the identity of the reviewers is subsequently published with the paper, occasionally along with the reviews themselves. The British Medical Journal (BMJ) has been a prominent proponent of open review, stating that such an approach opens the ''black box'' of peer review, making it a less secretive process. 16 Critics of open review express concern that revealing the identity of the reviewers will induce them to handle their assignment with kid gloves or discourage them entirely from reviewing. 8, 12 In particular, the reasoning goes, junior reviewers will be reluctant to make negative recommendations about the work of influential senior authorities.
A study undertaken by the BMJ comparing open and single-blinded review showed that they resulted in reviews of similar quality and similar publication recommendations, although individuals asked to review openly were more likely to decline. 17 The authors acknowledged that the results might be different for a subspecialty journal with a smaller pool of potential authors and reviewers. A similar study in the British Journal of Psychiatry showed that signed reviews were higher in quality, more courteous, and more likely to recommend publication. 18 A limitation of this study was that all reviewers had to be willing to have their identities revealed in order to participate. Proponents of open review reason that if the quality of the reviews is at least equal to that of closed review, the open process is inherently preferable.
There are other, even less traditional models of peer review that have been proposed or tried. These include public review, in which new submissions are posted on the Web for open comments prior to a decision being promulgated, and postpublication review, in which reader comments are posted after publication, either as the sole or a supplementary form of review. A primary problem with such systems has been that few readers seem motivated to post comments. 12, 13, 19 Another concern is that readers may not pay attention to subsequently published critiques, much as it has been shown that manuscripts exposed as fraudulent or erroneous continue to be referenced after they have been retracted. 1, 3, 15 In any case, the possibility of supplementary postpublication review is already available via formal letters to the editor or informal comments on social media sites.
Whichever form of peer review is chosen, what purpose does it fulfill? The most basic function of peer review is to select manuscripts for publication in a particular journal. The success of peer review in this role has been scrutinized in recent studies, first in chemistry and then in general medicine. Bornmann and Daniel have published several related papers on the manuscript selection process at the chemical journal Angewandte Chemie International Edition (AC-IE). 2 These authors compared the postpublication performance of 906 articles either accepted by AC-IE or rejected and subsequently published elsewhere. They chose the number of times that a paper was cited in the first 3 years after publication as a surrogate measure of its quality or importance to the field. Papers that were cited 1.5 times more than the average for their particular subject class were considered high-quality studies that should have been accepted by AC-IE. Based upon this criterion, they found that AC-IE had made the ''correct'' decision 65% to 78% of the time, depending on the number of reviewers utilized. Interestingly, the correct decision was made more often when a paper was evaluated by only one reviewer instead of 2 or 3. The reason for this finding seems to lie within the journal's decision-making process:
The editor monitors the reviews as they come in and has the power to make a decision after one review or wait for more input. Papers accepted or rejected after only one review are thus more likely to lie clearly at either end of the quality spectrum.
A study that appeared this past July used a similar methodology to compare 128 papers published by the Journal of General Internal Medicine (JGIM), with 243 that were rejected by the JGIM but published elsewhere. 5 Again, the ability of the journal's peer review process proved successful at identifying articles that went on to have greater impact. The JGIM made the ''correct'' decision 68% of the time, either accepting articles with greater than average impact for their subject class or rejecting ones whose impact was less than average. An important caveat for both of these studies is the possibility of ''performance bias'': an article that appears in a higher impact journal may be noticed and cited more frequently than a similar article appearing in a less prominent one.
A more detailed examination of the individual JGIM reviews yielded additional interesting results: Although each review had high internal consistency, the reviews for a given paper correlated poorly with each other. In contrast with the AC-IE experience, a greater number of reviews did increase the chances of a ''correct'' decision. It would thus appear that the JGIM editors were able to synthesize the information from multiple, sometimes divergent, reviews to arrive at a decision more predictive of the article's ultimate impact than any individual review.
In light of my experience at AJSM, the poor correlation between individual reviews at the JGIM is not too surprising. A relatively small proportion of the papers submitted to AJSM produce consistently positive or negative reviews; a mixed response is more likely. This phenomenon is a bit reminiscent of the allegorical tale of the blind men and the elephant. In the story, every man focuses on a different portion of the animal's anatomy and arrives at a different impression of the nature of the beast. Each is correct to a degree, but a synthesis of all their impressions is more accurate than any one of them. This is an imperfect metaphor for the journal review process because all reviewers have access to the entire paper. Nevertheless, different reviewers may evaluate specific aspects of a manuscript more keenly than others. Reviewers are in fact often selected to provide expertise in a variety of subject areas that together constitute a comprehensive picture of the entire work. In the final stage of the selection process, the editors must distill this multifarious input to arrive at a publication decision. Although we strive for fairness and consistency, we know that the process will always be imperfect.
Besides serving as a selection procedure, does peer review have other benefits? Authors' errors or frank misbehavior may be detected during the process, although there are many notorious instances in which they have slipped through. Editors of peer-reviewed publications credit peer review with improving the quality of papers between initial submission and final publication. 4, 11 Surveys show that many authors would agree, 9, 19, 20 even if reviewer demands may sometimes seem excessive and revisions painful. While peer review is unlikely to alter the basic nature of a given submission, I have seen authors add analyses or result parameters, revise the statistical testing methods, increase the number of subjects, and lengthen clinical follow-up in response to reviewer requests. More commonly, thoughtful reviewer comments lead to improvements in the presentation of a work: relevant literature is discussed more thoroughly, limitations of methodology are acknowledged, and overreaching conclusions are moderated. This only can happen when knowledgeable reviewers take the time to evaluate submissions with care and sensitivity. AJSM is grateful to have so many individuals who fit this description within its team of reviewers.
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